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The e l em ent s of nature: interactive and r ea listic tec hni q ues 
^ Oliver Deusen, David S. Ebert, Ron Fedkiw, F. Kenton Musgrave, Przemyslaw Prusinkiewicz, 
^ Doug Roble, Jos Stam, Jerry Tessendorf 

August 2004 ACM SIGGRAPH 2004 Course Notes SIGGRAPH '04 

Publisher: ACM Press 

Full text available: Qpdf(17.65 MB) Additional Information: full citation , abstract 

This updated course on simulating natural phenomena will cover the latest research and 
production techniques for simulating most of the elements of nature. The presenters will 
provide movie production, interactive simulation, and research perspectives on the 
difficult task of photorealistic modeling, rendering, and animation of natural phenomena. 
The course offers a nice balance of the latest interactive graphics hardware-based 
simulation techniques and the latest physics-based simulation techni ... 



Moving objects in space: exploiting proprioception in virtual-environnnent interaction 
Mark R. Mine, Frederick P. Brooks, Carlo H. Sequin 

August 1997 Proceedings of the 24th annual conference on Computer graphics and 

interactive techniques 
Publisher: ACM Press/Addison-Wesley Publishing Co. 

Full text available: ^ pdf(296.24 KB) Additional Information: full cit ati on, refer e nce s , c iti n g s , i n d ex t ernns 



Keywords: manipulation, navigation, selection, virtual environments, virtual worlds 



Courses : Ex pl o i tin g perce p tion in hi gh- fide li ty virtual environments 
Mashhuda Glencross, Alan G. Chalmers, Ming C. Lin, Miguel A. Otaduy, Diego Gutierrez 
July 2006 Material presented at the ACM SIGGRAPH 2006 conference SIGGRAPH '06 
Publisher: ACM Press 

Full text available: ^pdf (5.25 MB) Additional Information: full citation , abstract 

This course introduces high-fidelity virtual environments and explains the key components 
required to build compelling environments. Then it details perceptually inspired 
techniques that facilitate high-fidelity rendering, collaboration, and complex interaction in 
these virtual environments. Particular emphasis is placed on real applications, with 
several live demonstrations. 
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^ Fred Pighin, J. P. Lewis , George Borshukov , Chris Bregler , Parag Havaldar , Thomas Kang , 
^ Jim Radford , Mark Sagar , Steve Sullivan , Tom Tolles , Li Zhang 

July 2006 Material presented at the ACM SIGGRAPH 2006 conference SIGGRAPH '06 

Publisher: ACM Press 

Full text available:^ pdf(34.74 MB) Additional Information: full citation , abstract 

Performance-driven facial animation (PDFA) has recently been adopted in a number of 
Important entertainment projects. This course describes tracking, cross mapping, and 
nnodel derivation technologies used in PDFA, and summarizes unresolved issues. Leading 
researchers and industry specialists present current and forthcoming motion-capture 
techniques, cross-mapping technologies, and application case studies from important 
recent and current projects. 
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Courses: Spatial au g nnented realit y 
Oliver BImber, Ramesh Raskar 

July 2006 Material presented at the ACM SIGGRAPH 2006 conference SIGGRAPH '06 
Publisher: ACM Press 

Full text available: '^ pdf(22.57 MB) Additional Information: full citation , abstract 

A survey of the latest techniques for augmented reality/ which go beyond conventional 
head-nnounted displays. The tutorial introduces prototypes, explains rendering and 
calibration algorithms, discusses case studies, and presents practical experience. 
Attendees learn about new applications enabled by current augmented-reallty techniques 
that combine the real and virtual worlds in art, science, education, and industry. 

Level set and PDE methods for computer graphics 

David Breen, Ron Fedkiw, Ken Museth, Stanley Osher, Guillermo Sapiro, Ross Whitaker 
August 2004 ACM SIGGRAPH 2004 Course Notes SIGGRAPH '04 
Publisher: ACM Press 

Full text available:^ pdfd 7.07 MB ) Additional Information: full citation , abstract , citings 

Level set methods, an Important class of partial differential equation (PDE) methods, 
define dynamic surfaces implicitly as the level set (iso-surface) of a sampled, evolving nD 
function. The course begins with preparatory material that introduces the concept of using 
partial differential equations to solve problems in computer graphics, geometric modeling 
and computer vision. This will Include the structure and behavior of several different types 
of differential equations, e.g. the level set eq ... 

Proj ectors: advance d g raphics and vision techniques 
Ramesh Raskar 

August 2004 ACM SIGGRAPH 2004 Course Notes SIGGRAPH '04 
Publisher: ACM Press 

Full text available:^ pdf(6.53 MB) Additional Information: full citation 



8 Facial modelin g and animation 
^ Jorg Haber, Demetri Terzopoulos 

August 2004 ACM SIGGRAPH 2004 Course Notes SIGGRAPH '04 

Publisher: ACM Press 

Full text available:^ pdf(1 8. 15 MB ) Additional Information: full citation , abstract 

In this course we present an overview of the concepts and current techniques in facial 
modeling and animation. We introduce this research area by its history and applications. 
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As a necessary prerequisite for facial modeling, data acquisition is discussed in detail. We 
describe basic concepts of facial animation and present different approaches including 
parametric models, performance-, physics-, and learning-based methods. State-of-the-art 
techniques such as muscle-based facial animation, mass-s ... 



9 Seeing , hearing , and touchin g: putting it all together B 
^ Brian Fisher, Sidney Pels, Karon MacLean, Tamara Munzner, Ronald Rensinl< 
^ August 2004 ACM SIGGRAPH 2004 Course Notes SIGGRAPH '04 

Publisher: ACM Press 

Full text available: ^ pdf(20.64 MB ) Additional Information: full citation 



10 Navigation and interaction: Scope-based i nteraction: a techn ique for intera ctio n i n an Q 
innage-ba sed virtual en vi ronme nt 

Shunsuke Yoshida, Kunio Yamada, Kenji Mochizuki, Kiyoharu Aizawa, Takahiro Saito 
May 2002 Proceedings of the workshop on Virtual environments 2002 EGVE '02 
Publisher: Eurographics Association 

Full text available: ^ pdf( 6.14 MB ) Additional Information: full citation , abstract , references , index terms 

Multimedia Ambiance Communication is a means to achieve shared-space communication 
in an immersive environment constructed of photo-realistic natural images where users 
can feel they are part of the environment. An image-based virtual environment is 
generally represented as an extensive field, in scenes showing mainly a landscape, and 
most objects are beyond the viewer*s reach. Additionally, it usually has a single suitable 
point for observation because of limitations in the capture and represen ... 

^ ^ G PGPU: g eneral p ur p os e c om putation on gra p hics hardware 
^ David Luebke, Mark Harris, Jens Kruger, Tim Purcell, Naga Govindaraju, Ian Buck, Cliff 
^ Woolley, Aaron Lefohn 

August 2004 ACM SIGGRAPH 2004 Course Notes SIGGRAPH '04 

Publisher: ACM Press 

Full text available: ^ pdf(63.03 MB) Additional Information: full citation , abstract , citings 

The graphics processor (GPU) on today's commodity video cards has evolved into an 
extremely powerful and flexible processor. The latest graphics architectures provide 
tremendous memory bandwidth and computational horsepower, with fully programmable 
vertex and pixel processing units that support vector operations up to full IEEE floating 
point precision. High level languages have emerged for graphics hardware, making this 
computational power accessible. Architecturally, CPUs are highly parallel s ... 
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November 2004 Proceedings of the 3rd international conference on Computer 
graphics, virtual reality, visualisation and interaction in Africa 

Publisher: ACM Press 

Full text available:^ pdf (973.35 KB ) Additional Information: full citation , abstract , referenc es, index terms 

We describe techniques for exploring 3D scenes by connbining non-linear projections with 
the interactive data nnining of cannera navigations from previous explorations. Our 
approach is motivated by two key observations: First, that there is a wealth of 
information in prior explorations of a scene that can assist in future presentations of the 
same scene. Second, current linear perspective camera models produce images that are 
too limited to adequately capture the complexity of many 3D scenes. Th 
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We describe a new interactive system for 3D design review, built to exploit the visual 
perception cue of motion parallax, in order to enhance shape perception and aesthetic 
evaluation. Traditional CAD applications typically use "bookmarked" static views for design 
evaluation. In our system, we replace static views with moving "shots" interspersed with 
cinematic visual transitions. Furthermore, users can access shots by picking object 
features on the 3D model, which invokes a spatial search over ... 

Keywords: 3D navigation, 3D viewers, 3D visualization, camera controls, design review, 
interaction techniques 
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This paper demonstrates how non-isomorphic rotational mappings and interaction 
techniques can be designed and used to build effective spatial 3D user interfaces. In this 
paper, we develop a mathematical framework allowing us to design non-isomorphic 3D 
rotational mappings and techniques, investigate their usability properties, and evaluate 
their user performance characteristics. The results suggest that non-isomorphic rotational 
mappings can be an effective tool in building high-quality manip ... 

Keywords: 3D user interfaces, 6D0F input devices, interaction techniques, interactive 3D 
rotations, motor control 
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Sketch-based interfaces are a natural, pencil-and-paper-like approach to interacting with 
a variety of applications, including conceptual modeling, animation, and note-taking 
systems. This course offers an in-depth discussion of sketch-based interface design, 
ranging from simple gestural commands to complex sketch-understanding systems. 
Attendees will learn how these interfaces are designed and how to develop their own. 
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Keywords: hierarchical techniques, inverse kinennatics, motion adaptation, motion 
editing, spacetime constraints 
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Creating controllable, responsive avatars is an important problem in computer games and 
virtual environments. Recently, large collections of motion capture data have been 
exploited for increased realism in avatar animation and control. Large motion sets have 
the advantage of accommodating a broad variety of natural human motion. However, 
when a motion set is large, the time required to identify an appropriate sequence of 
motions is the bottleneck for achieving interactive avatar control. In t ... 

18 Motion capture data: interaction and selection: Performance animation from low- 
di mensional control signals 
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This paper introduces an approach to performance animation that employs video cameras 
and a small set of retro-reflective markers to create a low-cost, easy-to-use system that 
might someday be practical for home use. The low-dimensional control signals from the 
user's performance are supplemented by a database of pre-recorded human motion. At 
run time, the system automatically learns a series of local models from a set of motion 
capture examples that are a close match to the marker locations cap ... 

Keywords: dimensionality reduction, lazy learning, local modeling, motion capture data, 
online control of human motion, performance animation, vision-based interface 
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Current display devices can display only a linnited range of contrast and colors, which is 
one of the main reasons that most image acquisition, processing, and display techniques 
use no more than eight bits per color channel. This course outlines recent advances in 
high-dynamic-range Imaging, from capture to display, that remove this restriction, 
thereby enabling images to represent the color gamut and dynamic range of the original 
scene rather than the limited subspace imposed by current monitor ... 
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